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COMMENTARY
The relevance of visual prosody for studies in language and
speech-language pathology
MARC SWERTS
Tilburg University, The Netherlands
Abstract
I support Peppé’s (2009) claim that prosody should be put on the research agenda of those working on aspects of language
and speech-language pathology. But while her lead article mainly focuses on auditory forms of prosody, such as intonation,
rhythm and voice quality, I argue that visual forms of prosody, in particular facial expressions, also need to be explored in this
domain. Indeed, both variations in the voice and face are part of a speaker’s expressive style, and are picked up as
communicatively relevant cues by addressees. At the same time, there is preliminary evidence from studies of people with
autism to suggest that they may have problems both with the production and comprehension of visual forms of prosody, and
have difficulties to integrate input from different modalities. And finally, I propose a game-based paradigm which is
potentially useful for the diagnosis and therapy of people who experience problems with the use of facial expressions in their
social and linguistic interactions.
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Introduction
The field of prosody reveals an intriguing paradox.
On the one hand, most linguists would agree that
prosody is an indispensable component of spoken
interactions. Accordingly, there are many claims in
the literature, also in the more popular media, that
prosody, together with other non-verbal features (like
facial expressions), accounts for a large percentage of
the communication, even when it is not always
entirely clear on which data such arguments are
based and whether they are generally valid for all
kinds of interactions (Dijkstra, Krahmer, & Swerts,
2006). The primary role of prosody would also
appear from the fact that features like rhythm and
intonation are acquired by young infants before they
learn the words and the syntax of a language, which
is often explained by findings that newborns already
have access to prosody while still in the mother’s
womb (DeCasper & Fifer, 1980; Mehler et al.,
1986). Yet, on the other hand, while it is intuitively
clear that prosody has added value for human
communication and is important from a develop-
mental perspective, our knowledge of its forms and
functions appears to be rather incomplete, certainly
compared to what we know about other levels of
linguistic structure, such as the lexicon and syntax.
Typically, prosody is the component of language
structure that receives comparatively little attention
in educational programs.
The mismatch between the alleged importance of
prosody and its ‘‘Cinderella’’ position within linguis-
tic research (Crystal, 2009) is also apparent when
looking at more specific studies in language and
speech pathology. The lead article by Peppé (2009)
shows how little attention prosody has so far received
in this domain, despite the intuition that deficiencies
in prosodic competences are likely to have negative
repercussion for a person’s ability to communicate
with others. People who do not master the prosodic
rules of a language, experience problems to express
themselves in a linguistically or socially acceptable
way, or may find it difficult to interpret prosodic
expressions as qualifiers of another person’s spoken
messages. The overview paper highlights some
important issues in this largely unexplored area of
research, which includes a concern regarding a few
methodological questions. I very much sympathize
with Peppé’s plea to consider both production and
reception in studies of prosody and to distinguish
between purely formal and functional deficiencies in
prosodic competences, and I like her experimental
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framework to elicit prosodic data for diagnostic
purposes.
The lead article focuses primarily on auditory
forms of prosody, i.e., those aspects of non-verbal
communication that can in principle be derived from
the speech signal alone (like intonation, loudness,
duration, and voice quality). In my reaction, I would
argue that visual forms of prosody, especially facial
expressions, may also be relevant for this field as they
serve a range of similar communicative purposes. In
the following, I will first address how such visual
forms of prosody can be exploited to support specific
functions. I will then embark on deficiencies in
producing and perceiving facial expressions, in which
I mainly focus on problems for people with autism.
And before my conclusion, I will also say a few words
about the diagnosis and therapy of people who
experience problems with the use of facial expres-
sions in their social and linguistic interactions.
Visual forms of prosody
Functions of visual prosody
Peppé (2009) rightly remarks that, in addition to
prosody, speakers and listeners also have other
linguistic devices at their disposal to support specific
functions of spoken communication. Indeed, infor-
mational, attitudinal or emotional attributes of
speaker utterances can be signalled by lexical
variation, word order or morphemic markers as well.
Along the same lines, features of ‘‘visual prosody’’
(facial expressions, hand and arm gestures, posture,
or more generally variations in body language) could
serve similar purposes as the auditory cues. Some-
what surprisingly, however, past studies on prosodic
forms and functions have almost exclusively focused
on the auditory channel alone. This is remarkable in
view of the fact that in most interactions dialogue
partners can both hear and see each other, so that it
is only natural to expect that speakers and addressees
use both voice and face for communicative purposes.
There is a growing awareness that facial expressions
and other forms of body language may signal
communicative functions that have traditionally been
attributed to variations in the speaker voice
(Krahmer & Swerts, 2009).
There is of course a long tradition of research,
starting with Darwin in the 19th century, into facial
expressions as ‘‘windows to the soul’’, where they are
viewed as correlates of a speaker’s emotional state
(Ekman, 2003). More recently, we are beginning to
see that such expressions may signal a much wider
range of communicatively relevant information. For
instance, from our own work as well as that of a few
others, it appears that such expressions can serve to
signal the end of a sentence or a speaker turn
(Barkhuysen, Krahmer, & Swerts, 2008), to highlight
prominent words in an utterance (Cavé et al., 1996;
Hadar et al., 1983; Swerts & Krahmer 2008;
Krahmer & Swerts 2007; Dohen et al., 2004; Dohen
& Lœvenbruck, 2009; Scarborough et al., 2009), to
distinguish declaratives from questions (Srinivasan &
Massaro, 2003), to give positive or negative feedback
to an addressee (Barkhuysen, Krahmer & Swerts,
2005), to ground information in face-to-face inter-
actions (Nakano et al., 2003), or to express a
speaker’s feeling-of-knowing in a question-answering
situation (Krahmer & Swerts, 2005; Swerts &
Krahmer, 2005).
What is more, there is evidence to suggest that the
way visual features are exploited for communicative
purposes is partly conventionalized. That is, speakers
express themselves in ways similar to that of other
people with whom they form a community. Ekman
(2003), for instance, argues that cultures may differ
considerably in their set of ‘‘display rules’’ that
dictate which facial expressions fit certain social
contexts, e.g., to show politeness or affect. Along the
same lines, languages can differ in the extent to
which facial cues are used for more linguistic
purposes, where, for instance, it has been shown
that speakers of Dutch and Italian employ facial cues
differently to highlight important information in an
utterance (Krahmer & Swerts, 2004). Children
quickly learn such linguistic and social conventions
automatically through daily practice, as they are born
with a propensity to interact with others, and learn
prosodic functions partly from imitating their envir-
onment (Goswami, 2008). This social perspective is
evidenced by the observation that people, in their
interactions with others, spontaneously adapt to each
other: in the course of a dialogue, people not only
start using similar words and syntactic structures as
their partners (Pickering & Garrod, 2004), but also
spontaneously mirror each other’s facial expressions
(Chartrand & Bargh, 1999). This natural tendency to
align with others may constitute the basis for learning
the expressive conventions of a particular commu-
nity, including the use of facial expressions.
Deficiencies in visual prosody
Given the claim that a social perspective is important
to learn the language- and culture-specific rules for
facial expressions, one would predict that the use of
such expressions is problematic for people with
autism. Indeed, when someone is autistic, he or
she has been claimed to be ‘‘mind-blind’’
(Baron-Cohen, 1995). As a result, people with
autism have a general difficulty understanding
another person’s perspective, and identifying another
person’s thoughts and emotions. It has recently been
argued that dysfunction of the mirror neuron system
early in development gives rise to the impairments
that characterize people with autism (Dapretto et al.,
2005). This has a number of serious consequences.
While they may be able to mimic another person’s
expressions when explicitly instructed to do so, they































































others, as is the case with typically developing people
(McIntosh et al., 2006). Conversely, people with
autism may in fact exaggerate expressions, in that
they copy another person’s expressions in such an
extensive and atypical way (echolalia) that it does not
appear to serve a clear communicative or social
purpose (Rapin & Dunn, 1997). In other words,
people with autism tend to have problems adapting
to the expressive style of others, and therefore may
have problems in ‘‘learning’’ the linguistic or social
conventions for using facial expressions.
The problematic nature of facial expressions in
people with autism has different forms. First, it
appears that people with autism have difficulties both
with the production and reception of facial expres-
sions. As argued in the lead article, people with
autism have been reported to use a monotonous or
atypical kind of prosody (Baron-Cohen & Staunton,
1994; Shriberg et al., 2001). However, findings of
various studies into the nature of the prosodic
deficits of these people often conflict, while the
receptive prosodic competences of people with
autism remain largely unexplored (McCann &
Peppé, 2003). With respect to the production of
visual cues, gaze aversion is often cited as a
characteristic of autistic children (Adrien et al.,
1993; Walters et al., 1990), as well as proportionally
less smiling and gesturing than typically developing
children (McGee & Morrier, 2003). In reception,
individuals with autism perform more poorly than
others on tests of decoding facial and vocal expres-
sions (Baron-Cohen et al., 2001; Rutherford et al.,
2002), and also appear to process facial information
differently from high-ability adolescents in that they
are less prone to use contextual information in a face
in a visual-search task (Teunisse & de Gelder, 2003).
In addition, people with autism have been
reported to have great difficulty integrating informa-
tion coming from the face with the auditory cues,
even when results in the literature are sometimes at
variance. While lip-reading skills of people with
autism are comparable to those of typically develop-
ing children, there is nevertheless little influence on
their speech from visual cues from the face (de
Gelder et al., 1991), though others using behavioural
methods have found normal audiovisual integration
(Massaro & Bosseler, 2003; Williams et al., 2004).
More functional studies (such as ERP studies) do
show, however, that people with autism perform
poorly in terms of their higher-level multisensory
integration (Magnée et al., 2008a, b). So while
typically developing children learn to combine input
received through their ears or eyes, people with
autism often keep having problems with integrating
information from different sensory channels.
Diagnosis and therapy of visual prosody
The previous sections have shown that facial expres-
sions serve different functions in human interactions,
but that people with autism have difficulties with the
production and interpretation of such expressions.
Therefore, there is a need to develop a paradigm to
find and cure problems in the use of facial expres-
sions, using methods that yield ecologically valid data
(cf. the PEPS-C test, Peppé & McCann, 2003). To
this end, we are exploring to what extent games
could achieve this. First, by their very nature, games
represent artificial, small universes with their own
rules, so that players can be put in different
situational contexts. Second, when people participate
in a game, they are interactive, dynamic and
engaging; this creates a natural ambiance for
spontaneous expressive behaviour (Kaiser & Wehrle
1996; Salen & Zimmerman, 2003). And, since
games are fun and players tend to enjoy them,
there is less risk that they will induce situations which
are very stressful or negative.
As an example of a game-based paradigm, let us
describe a pilot experiment with typically developing
younger (aged 8 years) and older (aged 12 years)
children. In particular, we have constructed a card
game to elicit facial expressions from participants in
positive (winning) and negative (losing) contexts
(Shahid, Krahmer, & Swerts, 2007). When the game
starts, players see a row of six cards on a computer
screen where the number of the first card is visible
(‘‘7’’ in Figure 1) and the other five cards are placed
upside down so the numbers are hidden. All the
numbers on the cards are between 1 and 10, and a
number displayed once is not repeated in a particular
game. The task given to the players is to guess
whether the number on the next card will be higher
or lower than the previous number, and they win if
they guess all cards correctly in a sequence.
Unknown to the children, each game is completely
deterministic, and two different alternatives are used,
whereby rational choices lead to either winning or
losing the game. A losing situation is shown in
Figure 1 with the beginning and end state of a
sequence of cards, where the final ‘‘10’’ is unex-
pected. The game, though very simple, turns out to
be surprisingly effective (children really like it), and
applicable to different age groups, different cultures,
and with single and multiple players.
To investigate social aspects of audiovisual cues to
emotion, the game is played either by single children
or by pairs of children who sit next to each other.
Figure 1. Illustrative stimulus materials of a card game to elicit































































First analyses of recordings of children playing the
game reveal that children are more expressive when
they play the game together than when alone.
However, it turns out that the expressive differences
between single and pair conditions is bigger for
older than for younger children. This could be in
line with the general expectation that older children
are affected more by the presence of others
than younger ones. Figure 2 below shows some
representative stills of a child displaying positive
and negative emotions, elicited through this card
game.
While we have so far conducted game-based
experiments with typically developing children, it
would be very interesting to try them out on children
with autism as well. For a production task, one could
get them to play the card game described above and
video them doing it, to have a record of their facial
expressions that can be compared for expressiveness
with controls; one may even get them to play the
game with the aim of deceiving someone as to
whether they are winning/losing, to explore to what
extent they are able to control their facial expres-
sions. Additionally, in a functional receptive task, it
would be interesting to invite children with autism to
participate in a test in which they judge facial
expressions of others as ‘‘winning’’ or ‘‘losing’’.
The above example illustrates how games can be
designed such that they naturally elicit different
linguistic and social contexts. In general, the
proposed paradigm is in line with current interests
in serious gaming (Egenfeldt-Nielsen, 2005): games
are attracting increased attention as a medium for
instruction and teaching, as they are considered to be
rapid and cost-effective tools for simulating real-
world situations. More specifically, there is a growing
interest in using (computer) games in diagnosis and
training programs for children with autism (Sehaba
et al., 2005). The use of games potentially has a
number of advantages: by playing games, people with
autism may learn to recognize different contexts, to
which they can adapt their facial expressions. Also, as
children with autism tend to have difficulties in
integrating information from multiple resources, the
games can be used as a paradigm which controls for
confounding factors of the environment, so that
participants can focus on a specific aspect of a
linguistic or social context.
Conclusion
In this short contribution, I have tried to support
Peppé’s (2009) claim that prosody should be put on
the research agenda of those working on aspects of
language and speech-language pathology. But while
her lead paper mainly focused on auditory forms of
prosody, I have argued that visual forms of prosody,
such as facial expressions, are very relevant as well.
Indeed, both variations in the voice and face are part
of a speaker’s expressive style, and are jointly picked
up as communicatively relevant cues by addressees.
As an example of the problematic use of facial
expressions, I have discussed some findings from
studies of people with autism that have shown that
they experience problems both with the production
and comprehension of visual forms of prosody, and
have difficulties in integrating input from different
modalities. And finally, I have argued that we need to
reflect on ecologically valid methods for the diagnosis
and therapy of people who have problems with the
use of facial expressions in their social and linguistic
interactions.
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